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ABSTRACT 
The code is used to evaluate the physical and economical consequences of elec-
trical power station installation policies. 
The input data are: 
— the time-dependent electrical energy demand and its load duration curve. 
— the physical and economical characteristics of the power stations. 
— the splitting of the energy between the various types of station, apart from 
the energy produced by a Plutonium burner and Plutonium producer, which 
is calculated by the code. 
The output includes: 
— costs 
— fuel consumption 
— separative work requirements. 
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It is one of the obvious tasks of the Commission to prepa re 
forecas ts and to propose t a rge t s concerning the future e n e r ­
gy production, in par t icu la r of e lec t r ica l and nuclear energy . 
This work requ i res the evaluation of the consequences of 
such a production on consumptions, investments e t c . . 
A par t icu la r , but not secondary, aspect of this activity is the 
establ ishment , at regular in te rva l s , of a Target P r o g r a m m e 
(Art . 40 of the Rome Trea ty ) . 
The two main aspects of the problem, i . e . a cr i t i ca l analysis 
of the demand growth and the evaluation of its consequences , 
could be included into a single f rame, i . e . an "energy model" 
for the Community. 
Even if this broad view of the problem is taken, it is ­as a 
first s tep­ useful to consider only a part of the model, i . e . 
to pragmat ica l ly assume a cer ta in demand growth and analyze 
its consequences . 
This is the approach for which the prog ram TOTEM was wri t ­
ten for the Energy Direc to ra t e . 
This repor t concerns a brief descr ipt ion of the p r o g r a m and 
of its possible appl icat ions . 
For a more detailed descr ipt ion, see : 
"TOTEM ­ A computer p r o g r a m for the evaluation of power 
station installat ion pol ic ies" , Vers ion 1, by F . Conti, G.Graziani , 
Effec t s of the fu ture e l e c t r i c e n e r g y d e m a n d , 
Main f e a t u r e s of the code T O T E M . 
T h i s r e p o r t i s not c o n c e r n e d with an e v a l u a t i o n of the r e a s o n s 
u n d e r l y i n g the d e m a n d g r o w t h and i t s y e a r l y d i s t r i b u t i o n ( load 
d i a g r a m ) . On the c o n t r a r y , they a r e a s s u m e d to be g iven , and 
o u r f i r s t c o n c e r n i s to e v a l u a t e the c o n s e q u e n c e s of s u c h h y p o -
t h e s e s . 
Of c o u r s e , a s i s t y p i c a l of t h i s type of s tudy , the h y p o t h e s e s 
a r e v a r i e d in o r d e r to e v a l u a t e a s e t of p o s s i b l e fu tu re d e v e l o p -
m e n t s . The c o n s e q u e n t r a n g e of v a r i a t i o n of the r e s u l t s i s t h e -
r e f o r e s t ud i ed , p a r t i c u l a r i m p o r t a n c e being a t t r i b u t e d to t h o s e 
r e s u l t s which a r e l i t t l e a f fec ted by v a r i a t i o n s of the h y p o t h e s e s . 
The code T O T E M is u s e d to e v a l u a t e fuel c o n s u m p t i o n and p r o -
duc t ion , s e p a r a t i v e work , f a b r i c a t i o n and r e p r o c e s s i n g c a p a c i t y 
r e q u i r e m e n t s , e x p e n d i t u r e s and c a p i t a l i n v e s t m e n t s c o n s e q u e n t 
to any g iven p r o d u c t i o n p a t t e r n s . 
T O T E M i s not an o p t i m i z a t i o n c o d e , i . e . i t d o e s not o p t i m i z e 
the i n s t a l l a t i o n po l icy c o n c e r n i n g the v a r i o u s t y p e s of s t a t i o n . 
The sp l i t t i ng of the t o t a l e n e r g y p r o d u c t i o n b e t w e e n v a r i o u s 
t y p e s of s t a t i o n i s a s s u m e d to be g iven (with the e x c e p t i o n of an 
opt ion , d e s c r i b e d be low, w h e r e a c e r t a i n d e g r e e of f r e e d o m i s 
left to the fas t b r e e d e r s in o r d e r to m a k e full u s e of the a v a i l a -
ble P l u t o n i u m ) . 
We do not want to e n t e r h e r e in to a d i s c u s s i o n of w h e t h e r o p t i m i -
za t ion s t u d i e s c o n c e r n i n g such a p a r t i t i o n a r e a d v i s a b l e . In any 
c a s e , an o p t i m i z a t i o n code i s a v a i l a b l e at the J . R . C . . 
In the c o u r s e of o p t i m i z a t i o n s t u d i e s , T O T E M c a n be u s e d to 
e v a l u a t e s t r a t e g i e s o t h e r t han the t h e o r e t i c a l o p t i m u m , i . e . to 
p e r f o r m a " s e n s i t i v i t y a n a l y s i s " . 
What d o e s T O T E M b a s i c a l l y do ? 
I ts f i r s t t a s k i s to deduce f r o m the e n e r g y r e q u i r e m e n t s g iven a s 
input the p o w e r to be i n s t a l l e d in o r d e r to sa t i s fy t h a t d e m a n d . 
This calculation is not s t raightforward, for a number of 
r ea sons , e . g . : 
1. The energy required is distr ibuted in t ime according 
to a given load-d iagram (load duration curve) 
2. The maximum utilization (load factor) of any type of 
station is a function of i ts age (load factor history) 
3 . A minimum power r e s e r v e must be provided (+) 
TOTEM splits the load d iagram amongst the var ious s ta -
t ions, divided by type and age-group (++) . The splitting is 
performed according to the following rules : 
for a few types of station the position in the load d iagram 
(average load factor) is given (hydraulic s ta t ions , p r iv i -
leged base- load stat ions, peak-load s ta t ions) . They a re 
called here "FATAL" s ta t ions . 
for the other stations the allocation in the load d iag ram 
;s performed according to a given pr ior i ty l is t ( per 
type and age-group) , establ ished according to economi-
cal competitivity (example in table 2). 
Having done th is , the code knows, for each year of the period 
investigated, the number of power stations instal led and exi -
sting for each type of station, thei r age and thei r load fac tor . 
(+) the r e se rve is defined here as the percentual difference 
between installed power and peak demand. In other words , 
the percentual inc rease of the ordinate of the production 
load d iagram compared to the demand load d i ag ram. 
(++) age-group means all stations having age included between 
two l i m i t s . 
F r o m the p h y s i c a l and e c o n o m i c a l c h a r a c t e r i s t i c s of the 
p o w e r s t a t i o n s it c a n t h e r e f o r e c a l c u l a t e i n f o r m a t i o n such 
a s fuel c o n s u m p t i o n , c a p i t a l i n v e s t m e n t s e t c . ( s e e nex t 
p o i n t ) . 
A few m a i n op t ions a r e w o r t h m e n t i o n i n g : 
a) P l u t o n i u m b a l a n c e 
If the e n e r g y p r o d u c e d by e a c h type of s t a t i o n i s g iven 
in input , the P l u t o n i u m p r o d u c e d d o e s not n e c e s s a r i l y 
m a t c h wi th the P l u t o n i u m c o n s u m e d . T h e r e f o r e t h e r e 
wi l l be a p o s i t i v e o r n e g a t i v e P l u t o n i u m s t o c k . An a l -
t e r n a t i v e way to o p e r a t e the code i s p o s s i b l e , in c a s e 
the s y s t e m i s c o n s i d e r e d to be c l o s e d (no P u s a l e o r 
p u r c h a s e ) : a p a r t of the e n e r g y d e m a n d i s left f r e e for 
the F a s t B r e e d e r s (or any P l u t o n i u m b u r n e r ) to sa t i s fy 
i t , a c c o r d i n g to P l u t o n i u m a v a i l a b l e , s t a r t i n g y e a r and 
i n d u s t r i a l c o n s t r a i n t s ( m a x i m u m i n s t a l l a t i o n r a t e ) . 
The r e s t wi l l be f i l led by a n o t h e r type of s t a t i o n def ined 
in input : in c a s e t h i s c a n not be i n s t a l l e d a t the n e c e s s a -
r y r a t e , the o t h e r t y p e s of s t a t i o n c o n t r i b u t e to sa t i s fy 
the d e m a n d , a c c o r d i n g to a g iven p r e f e r e n c e l i s t and to 
c o n s t r a i n t s on t h e i r m a x i m u m i n s t a l l a t i o n r a t e s . 
b) D e c i s i o n not to i n s t a l l new p o w e r s t a t i o n s of a c e r t a i n 
type a f t e r a g iven y e a r 
A t y p i c a l u s e of t h i s op t ion i s to e v a l u a t e the m a x i m u m 
i n c r e a s e of n u c l e a r s t a t i o n s i n s t a l l a t i o n , if c o n v e n t i o n a l 
p o w e r s t a t i o n s a r e not bui l t any m o r e a f t e r a g iven y e a r . 
A m i n i m u m p r o d u c t i o n of e n e r g y by the o t h e r t y p e s of 
s t a t i o n i s g iven a s an i n p u t . The d i f f e r ence to the t o t a l , 
r e s u l t i n g f r o m the going out of s e r v i c e of the c o n v e n t i o n a l 
s t a t i o n s , i s d i s t r i b u t e d a m o n g the o t h e r s t a t i o n s a c c o r d i n g 
to a p r e f e r e n c e l i s t and to c o n s t r a i n t s on t h e i r i n s t a l l a t i o n 
r a t e . 
c) E n e r g y s t o r a g e by pumping w a t e r in to r e s e r v o i r s 
Having p e r f o r m e d an e s t i m a t i o n of the a v a i l a b l e r e s e r v o i r s , 
it i s p o s s i b l e to give a s an input the e n e r g y p r o v i d e d by t h e m 
and i t s pos i t i on in the load d i a g r a m . 
This being a "secondary" form of energy, the c o r r e s pon -
ding a rea of the load d iagram is actually not di rect ly r e -
quired from the sys tem, and it is shifted to another par t 
of the load d iagram, as much as is permi t ted by the ex i -
stence of non-uti l ized capaci ty . In other words , the load 
d iagram is modified, a flatter i . e . more convenient shape 
being obtained. 
d) Input cor rec t ion 
This is actually not an option, but a permanent feature of 
the code. 
The installat ion policy conceived as an input may be unsa -
t isfactory, since a few detai ls cannot be apprecia ted without 
previous calculat ions: 
- the installat ion requi red for one (or more ) type of station 
may be l a rge r than admiss ib le , taking into account the 
minimum doubling t i m e . In this case more energy is a t -
t r ibuted by the code to other types of s ta t ions , following 
a given preference l is t : the next type is charged with a 
l a rge r demand as far as is compatible with instal lat ion 
cons t ra in t s , then the next type and so on. 
- The var ia t ion with t ime of the energy demand from a type 
of station may be such as to imply one year the instal lat ion 
of new power, the next year an incomplete util ization of 
that power . This can occur as a consequence of the shape 
of the load factor h is tory given in input (stations instal led 
one year may be assumed to be capable of producing much 
more the next y e a r ) . 
In these cases the input is co r rec t ed by the code, as much 
as neces sa ry to allow full uti l ization of the a l ready existing 
s ta t ions . ( + ) 
A correspondingly lower amount of energy will be produced 
by other types of station, according to the preference l i s t . 
(+) Full uti l ization means working according to the input 
load-factor h is tory , but only as far as compatible with 
given load d iagram and r e s e r v e (see above) 
■10-
2 . A few d e t a i l s on the c a l c u l a t i o n s p e r f o r m e d by T O T E M 
F o r e a c h type of p o w e r s t a t i o n the p h y s i c a l and e c o n o m i c a l 
c h a r a c t e r i s t i c s a r e g i v e n , e . g . : 
fuel c o n s u m p t i o n 
fuel i n v e n t o r y . 
plant c o s t 
fuel f a b r i c a t i o n and r e p r o c e s s i n g c o s t s 
v a r i o u s d e l a y s , e . g . m i n e - e n r i c h m e n t p l a n t - f a b r i c a t i o n 
p l a n t - s t o r a g e - c o r e r e s i d e n c e - c o o l i n g - r e p r o c e s s i n g . 
The c o s t of fuel can be c o n s t a n t o r v a r i a b l e with t i m e . 
The code c a n p e r f o r m m a n y c a l c u l a t i o n s , b a s e d on t he b a s i c 
e v a l u a t i o n c o n c e r n i n g t he n u m b e r of p o w e r s t a t i o n s e x i s t i n g 
p e r y e a r , type and a g e - g r o u p and t h e i r u t i l i z a t i o n h o u r s ; 
e . g . it c a l c u l a t e s , for e a c h y e a r : 
c o n s u m p t i o n of v a r i o u s t y p e s of fuel 
fuel i n v e n t o r y due to new i n s t a l l a t i o n s 
runn ing c o s t s . 
c a p i t a l i n v e s t m e n t s 
The e x p e n d i t u r e s can be a c t u a l i z e d , t he d i s c o u n t r a t e be ing 
one of the input d a t a . 
Tak ing in to a c c o u n t the v a r i o u s d e l a y s , t he code e v a l u a t e s the 
o r e r e q u i r e m e n t s , the s e p a r a t i v e w o r k and c o n s e q u e n t l y the 
e n r i c h m e n t plan t c a p a c i t y r e q u i r e d , the c a p i t a l i n v e s t m e n t s a s 
a funct ion of t i m e , e t c . . 
3 . E x a m p l e s 
An i n d i c a t i v e l i s t if p r o b l e m s which c a n be i n v e s t i g a t e d with 
T O T E M i s r e p o r t e d h e r e , fol lowed by the d e t a i l e d d e s c r i p t i o n 
of two c a s e s . 
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3 . 1 . Typical problems 
Given energy demand , load d iagram and required r e s e r v e , 
calculate the neces sa ry power ins ta l la t ion. 
Effect of the load d iagram shape on ins ta l la t ions , capital 
investments e t c . 
Effect of the demand growth ra te on the installat ion ra te of 
new power s ta t ions, re la ted fuel and capital r equ i r emen t s . 
Effect of the load factor h is tory (maximum util ization as a 
function of life) on the required ins ta l la t ions . 
Effect of a given development of pumping stations on the 
instal led power r e q u i r e m e n t s . 
Effects of different ways of splitting the demand among 
var ious types of station: on cos t s , ore r equ i rements e t c . . . 
Sensitivity studies around the optimum instal lat ion policy 
evaluated by an optimization code. 
3.2 Analysis of a typical instal lat ion policy 
3 . 2 . 1 Input Data 
The main input data a re summar ized in f igs. 1 to 4 and tables 
1 to 3 . 
Energy requ i rements 
The total energy requi red from 1975 to 2030 is given by fig. 1 
and table 1. 
The part i t ion of this energy amongst hydraul ic , conventional 
t he rma l (oil, coal, gas) and HTR is given in fig. 2-a and table 1. 
The code is left free to choose how to split the r e s t of the energy 
demand between LWR and FBR, giving preference to FBR ins ta l -
lation if compatible with const ra in ts and Pu avai labi l i ty . 
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In the tables and f igures , the station types a re indicated as 
follows: 
FATAL = peak­and base­hydrau l ic , na t .gas e t c . 
C = conventional 
L = light water­ r eac to r 
H = hight t empera tu re r eac to r 
F = fast breeder r eac to r 
The assumption concerning the HTR penetrat ion is r a the r rough, 
but typical of a pa rame t r i c investigation into the effects of HTR 
introduct ion. 
The HTR is assumed to be introduced in 1985 (2Gwe) and to grow 
according to table 1 (a) and fig. 2 (a) up to 30% of total energy 
production in the year 2000. 
The FBR instal lat ion s t a r t s in 1990 with 2 Gwe and is l imited, a­
par t from Pu availabil i ty, by a power doubling t ime grea t e r than 
2 y e a r s . 
The required part i t ion will be accepted by the code only if the 
LWR and FBR a re capable of coping with the input demand and 
if the input energy demand of any station type does not imply a 
reduction of its load factor below that al ready requi red by the 
load diagram shape (see point 1­d) . 
Load diagram 
The shape of the load diagram, var iable with t ime , is repor ted 
in fig . 3 . 
Allocation of the stat ions in the load diagram, maximum avai labi ­
lity, preference l is t , r e s e r v e 
The maximum load factor admiss ib le for each type of station as 
a function of i ts age is given in fig. 4 (load factor h i s to ry ) . 
This does not mean that the util ization of the power stat ions will 
follow these curves : it can be lower, if the allocation of the s t a ­
t ions in the load diagram r equ i r e s a further load factor reduction. 
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This allocation is performed according to the preference 
l is t given in table 2. 
The minimum r e s e r v e is 20% 
Note Table 2 and fig. 4 re fer only to conventional and nuclear 
s ta t ions . This applies only to this example . In general , 
this input can be given for each type of s tat ion. 
Physical cha rac t e r i s t i c s of the stations + Delay t imes 
A few physical data concerning nuclear power stations a r e r e -
ported in table 3 . 
The typical delays affecting the evaluations repor ted in table 5 
a re as follows : 
t ime from the mine to the 
enr ichment plant (y) 1 
t ime from the enr ichment 
to the fabrication plant (y) 0.25 
Enrichment delay (y) 1 
t ime from the r e p r o c e s -
sing to the fabricat ion plant (y) 0.25 
t ime from the reprocess ing 
to the enr ichment plant (y) 0.25 
t ime from the enr ichment 
to the conversion plant (y) 0.5 
fabricat ion + s torage t ime (y) 0.4 
cooling + reprocess ing (y ) 1. 0 (0.75 for FBR) 
Life of stations : 30 yea r s 
Tai ls enr ichment : 0.25% 
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3 . 2 . 2 E v a l u a t i o n s p e r f o r m e d by the code 
The code c a l c u l a t e s , y e a r by y e a r , the e n e r g y p r o d u c e d by e x i ­
s t ing s t a t i o n s . T h e n , it c a l c u l a t e s t he new i n s t a l l a t i o n s a c c o r ­
ding to the p r e f e r e n c e l i s t and to the e n e r g y r e q u i r e d in i n p u t . 
T h e r e i s an opt ion a c c o r d i n g to which s o m e f r e e d o m of c h o i c e 
i s lefte to the c o d e , e . g . two t y p e s of s t a t i o n c a n c o v e r t he dif­
f e r e n c e b e t w e e n the input e n e r g i e s and the t o t a l r e q u i r e d e n e r ­
gy . T h i s i s u s u a l l y done for a fuel p r o d u c e r (LWR) and a fuel 
c o n s u m e r ( F B R ) , a s in the e x a m p l e r e p o r t e d h e r e : the F B R i s 
i n s t a l l e d a s m u c h a s p e r m i t t e d by the a v a i l a b l e P l u t o n i u m and 
by i t s m a x i m u m i n s t a l l a t i o n r a t e . The LWR c o v e r s t he r e s t of 
the d e m a n d , if p e r m i t t e d by i t s m a x i m u m i n s t a l l a t i o n r a t e . 
In t he c a s e r e p o r t e d h e r e t h e r e a r e no di f f icu l t i es in i n s t a l l i n g 
enough LWR t o cope with the input d e m a n d of f ig . 2 ­ ( a ) ; o t h e r ­
wi se a d d i t i o n a l i n s t a l l a t i o n s would have been p r o v i d e d by the 
code a c c o r d i n g to the given p r e f e r e n c e l i s t and to c o n s t r a i n t s 
( e . g . f i r s t HTR, t h e n conven t iona l s t a t i o n s ) . 
A s m a l l c o r r e c t i o n to the e n e r g y p r o d u c e d by c o n v e n t i o n a l s t a ­
t i ons i s p e r f o r m e d in s o m e of the l a s t (+) 5 y e a r s , o t h e r w i s e 
the c o n s i d e r a b l e n u m b e r of conven t iona l s t a t i o n s i n s t a l l e d in 
the p r e v i o u s y e a r would not be u t i l i z e d as m u c h a s t he load 
d i a g r a m and t h e i r load f ac to r h i s t o r y would a l l o w . 
The r e s u l t i n g e n e r g i e s a r e r e p o r t e d in f ig . 2 ­(b) and t a b l e l ­ ( b ) , 
The i n s t a l l e d p o w e r i s r e p o r t e d in t ab l e 4 and i t s p e r c e n t u a l 
sp l i t t ing b e t w e e n v a r i o u s t y p e s of s t a t i on i s r e p o r t e d in f ig . 5 . 
The load f a c t o r of e a c h s t a t i o n type as a funct ion of t i m e c a n be 
d e d u c e d by t a b l e s 1 and 4 . 
F i n a l l y , on the b a s i s of t h i s po l i cy , the e v a l u a t i o n s c o n c e r n i n g 
c o n s u m p t i o n , d e m a n d s , i n v e n t o r i e s and c o s t s a r e p e r f o r m e d . 
A few t y p i c a l da ta a r e r e p o r t e d in t ab l e 5 . 
( + ) The c o r r e c t i o n o c c u r s in a l t e r n a t i v e y e a r s : the e n e r g y p r o ­
duced by c o n v . s t a t i o n s i s i n c r e a s e d by rough ly 1 0 % . 
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Example of prior i ty order for the allocation in the load diagram, 














T O T A L 
1 1 6 0 . -
1 6 4 0 . -
2 4 0 0 . -
3 6 0 0 . -
5 0 0 0 . -
7 0 0 0 . -
9 5 0 0 . -
12 5 0 0 . -
16 0 0 0 . -
20 0 0 0 . -
24 0 0 0 . -
28 0 0 0 . -
I N P 















9 0 7 . 2 
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 5 0 . -
1 1 6 0 . -




8 8 . -
6 5 0 . -
2 1 0 0 . -
2 8 5 0 . -
3 7 5 0 . -
4 8 0 0 . -
6 0 0 0 . -
7 2 0 0 . -
8 4 0 0 . -
LW + F B 
1 1 7 . 8 
3 3 9 . 3 
1 0 8 2 . 2 
2 1 9 7 . 7 
3 0 3 3 . 2 
3 5 7 9 . 5 
5 3 0 9 . 5 
7 4 2 9 . 5 
9 8 7 9 . 5 
12 6 7 9 . 5 
15 4 8 0 . 
18 2 7 9 . 4 
O U 
LWR 
1 1 7 . 8 
3 3 9 . 3 
1 0 8 2 . 2 
2 1 9 1 . 7 
2 9 7 4 . 8 
3 330*3 
3 9 2 0 , 1 
3 4 7 9 . 9 
2 2 6 5 . 8 
1 0 7 2 . 6 
6 4 5 . 1 
1 6 9 . 3 
T P U T 





5 8 . 4 
2 4 9 . 2 
1 4 0 9 . 4 
3 9 3 1 . 6 
7 6 1 3 . 7 
11 6 0 6 . 9 
14 8 3 4 . 4 




T A B . 1 D e m a n d e d and c a l c u l a t e d e n e r g y p r o d u c t i o n / T W M . 
\ y e a r ' 
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2 9 . 7 
4 . 8 
4 4 3 . 
- 2 5 . 4 
- 0 . 6 
-337 . 
1 7 . 4 
0 . 2 4 
2 2 8 . 
0 





2 0 . 8 
3 . 7 
5 5 5 . 
- 1 9 . 7 
- 2 . 7 
- 4 9 4 . 
16 .0 
1.6 
4 1 7 . 
0 
0 . 0 1 4 5 
0 
F B R 
( c a r b 
0 . 0 5 
0 
0 . 7 
1 * 
I 
2 . 1 
1.94 
> 




0 . 0 8 9 
0 . 1 3 5 
1.91 
TAB. 3 Physical cha rac t e r i s t i c s of nuclear power s tat ions, 
(Tail enr ichment 0.28%) 













T O T A L 
255 .5 
3 5 8 . 4 
5 2 0 . 2 
798 .3 
1 1 0 6 . -
1 5 4 3 . -
2 0 7 9 . 8 
2 7 4 2 . 7 
3 4 9 2 . 9 
4 3 6 5 . 3 
5 2 0 2 . 5 
6 0 6 7 . 6 
F A T A L 
4 6 . 5 
5 3 . -
5 8 . -
6 0 . -
6 2 . -
6 5 . -
6 5 . -
6 5 . -
6 5 . -
6 5 . -
6 5 . -
6 5 . -






4 8 . 2 
2 7 2 . 9 
7 3 3 . 
1 2 6 3 . 3 
i 
1 8 8 9 . 8 
2 3 9 3 . -
3 0 0 3 . 0 






3 5 9 . 2 
4 5 3 . 8 
5 9 9 . 8 1 
7 7 3 . 6 • 
1 0 7 1 . 0 
1 4 0 6 . 0 
1 6 1 5 . 0 j 
t 
i 
L W R 
1 9 . 1 
5 9 . 9 
188 .6 
3 6 6 . 4 
4 6 8 . 3 
5 4 2 . 4 
6 5 9 . 6 
6 1 9 . 
4 9 0 . 2 
312 . 
2 0 6 . 7 
1 2 9 . 1 
i 
C O N V . 
! 189 .8 
2 5 5 . 0 
2 8 3 . 4 
3 3 9 . 2 
4 1 6 . 3 
4 9 8 . 
5 8 8 . 5 
5 9 0 . 5 
6 7 2 . 
7 2 6 . 7 
8 0 2 . 
8 1 7 . 5 
oo 
















































































1975 80 85 90 95 2000 05 10 15 20 25 2030 
Year 




F ig .2 - (a ) -7 . ENERGY DEMANDED FROM CONVENTIONAL AND HTR STATIONS 
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Fig. 5 - INSTALLED POWER 
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